Doubling of cell mass is not necessary in order to achieve cell division in cultured human cells.
When exponentially growing NHIK 3025 cells were shifted from medium containing 30% serum to medium containing 0.03% serum the rate of net protein accumulation was reduced due to both a reduction in the rate of protein synthesis and an increase in the rate of protein degradation. This change in growth conditions increased the protein doubling time from 18 to 140 h. The cell cycle duration of cells synchronized by mitotic selection was, however, only increased from 17 to 26 h by this treatment. Therefore, when the cells divide by the end of the first cell cycle following synchronization, the cells shifted to 0.03% serum contained far less protein than those growing continuously in 30% serum. Hence, the attainment of a critical cell mass is probably not controlling cell division for cells growing in a balanced state.